The order-parameter susceptibility χ of dilute Ising models with random fields and dilute antiferromagnets in a uniform field are studied for low temperatures and fields with use of low-concentration expansions, scaling theories, and exact solutions on the Cayley tree to elucidate the behavior near the percolation threshold at concentration p c . On the Cayley tree, as well as for d>6, both models have a zero-temperature susceptibility which diverges as |ln(p c -p)|. For spatial dimensions 1< dp c -p) −(γ p −β p )/2 , where γ p and β p are percolation exponents associated with the susceptibility and order parameter. At d=6, the susceptibilities diverge as |ln(p c -p)| 9/7 . For d=1, exact results show that the two models have different critical exponents at the percolation threshold. The (finite-length) series at d=2 seems to exhibit different critical exponents for the two models. At p=p c , the susceptibilities diverge in the limit of zero field h as χ~h - (γ 
I. INTRODUCTION
The critical properties of magnets are drastically affected by the presence of random magneti'c fields. ' In particular, theory shows that their equilibrium states are strongly modified by random fields: Their critical exponents deviate from their mean-field values at an upper critical dimension d"whose value is 6 instead of'4 as in the absence of such fields, and the lower critical dimension dt, below which long-range order is destroyed by thermal fluctuations has the value 4 for n )2 spin components, instead of 2, and dt =2 for the Ising model ( n= 1), instead of 1.
Recently, it has been shown that the observable behavior at low temperatures results from a metastable freezing of domains. ' The best experimental realization of a random-field Ising model (RFIM) has been the dilute antiferromagnet in a uniform field (DAFF). Fishman and Aharony showed that in the presence of a uniform field the random exchange interactions give rise to local random staggered fields. Similar terms are generated by the randomness in the magnetic moments. ' In the case of dilution, these local staggered fields are generated in any antiferromagnetic unit cell which has an unequal number of sites on the two sublattices. Assuming a finite macroscopic concentration of such unit cells, the DAFF is expected to exhibit the same critical behavior as the RFIM. Indeed, many recent experiments on DAFF's (T) , where the limiting field for metastability, h, (T), is larger than h, (T) "Also non. equilibrium hysteretic effects arise for h less than some limiting field h, . Near the critical temperature of the "pure" system, T"all these critical fields have the asymptotic form, ' h, (T)-(T, -T)r~, where y is the susceptibility exponent of the pure system.
In the dilute case one introduces another parameter, i.e. , the concentration p of magnetic ions which are quenched into random sites on the lattice. The phase diagram must therefore be studied in the three-dimensional space of the variables, h, T, and p. Although randomness in the exchange interactions is technically irrelevant near the fixed point characterizing the RFIM behavior' (at least when the specific heat of the RFIM does not diverge), it will certainly have drastic effects near the percolation threshold at p"where the critical surface h, (T,p) 
where f is a scaling function. From this result one easily reproduces the relations y~= (3 r)/o -(from the average of n ) and f3& --(r -2)/a (from the average of n) Thus, . (3.4) where X and X are scaling functions and y = 1/o. =/3&+yz. ' As h~0, or n, (h)~oo, the functions X and X approach constant values, and we recover Eq. (3.3).
Note that the susceptibility in this limit differs from that of a dilute ferromagnet, XFM-(p, -p)~expected at h = 0. Equation (3 4) (an) (n~, nII. ,p)/~(n;p) =2(~an) -I~2e "' "' '"', {37) where o. ' and~lnp~=1 -p, we find (1 -p) ' 
(4.9) (4.10)
For large k, the ratio of successive coefficients in Eq. '(1+Pxu ) ' ], c)P t 0 2mi (u -1) '+' 2mi, x (5.15) where this expression is to be evaluated at p=p(1 -p) ' 
The series up to order p" for the two models considered are given explicitly in Appendix B.
We have derived Dlog Pade approximants for these series for 1 & d & 8, and plotted the residue (i.e. , the value of the exponent y obtained thereby) versus the location of the pole (i.e. , the value of p, ) for the various approximants. We have then estimated the value of y at p =p" where for p, we used the current best estimates. ' The resuits of this procedure are summarized in Table I ' (h "+hI) )M --,
where r-(p, -P), g, is a staggered percolative susceptibility (and is of order unity), w -1, and we have omitted 
